Assay procedures 206
All assay procedures were performed according to manufacturer's instructions, 207 unless stated otherwise. All analyses were performed in duplo and only samples with 208 an intra-assay CV ≤ 15% were included. 209
Plasma insulin and leptin concentrations were measured using a radioimmunoassay 210 kit (Porcine Insulin PI-12K and Multi-Species Leptin XL-85K, respectively, EMD 211
Millipore corporation, Billerica, MA, US), fibroblast growth factor 21 (FGF21) was 212 measured using an ELISA kit (Abbexa, Cambridge, UK) and plasma urea and 213 creatinine were measured using an enzymatic colorimetric test (Urea liquicolor,and Creatinine PAP FS, DiaSys Diagnostic Systems GmbH, Holzheim, Germany, 216 respectively). 217
Plasma insulin growth factor 1 (IGF1) was measured with an immunoradiometric 218 assay according to the manufacturer's protocol (A15729, Beckman Coulter, 219
Woerden, The Netherlands) supplemented with additional acid-ethanol extraction 220 (87.5 %v/v EtOH and 2.9 % v/v 12N HCl). 221
For serum non-esterified fatty acid (NEFA) analysis, a calorimetric detection method 222 was used (NEFA-HR(2) kit, Wako Chemicals, Neuss, Germany). Different from the 223 manufacturer's protocol, we added 5 µl serum to the plate and 100 µl of reagent 1 224 was added to the wells and incubated for 10 min at 37⁰C. Subsequently, 50 µl of 225 reagent 2 was added and another incubation step of 10 min at 37⁰C followed. 226
227

Statistical analyses 228
One of the animals of the High-EBV group ovulated during lactation and was 229 excluded from further analyses. Body weight of one animal was not recorded before 230 farrowing and 2 FGF21 values were removed because the CV values were ≥ 15%. 231
Distributions of the means and residuals were examined to verify model assumptions 232 of normality and homogeneity of variance. The presence of outliers was tested by 233 calculating the studentized residuals using proc REG and 2 outliers (1 NEFA and 1 234 urea value) were removed from further analyses. Follicular and metabolic differences 235 between EBV classes (High-EBV, N=14 and Low-EBV, N=15), follicle size classes 236 (FS: large: >5.1mm average follicle size of the 15 largest follicles of the right ovary 237 (N=14) and small: <5.0mm average follicle size (N=15)), variation in follicle size 238 classes (VARFS: large: >0.09mm SD in follicle size of the 15 largest follicles of the 239 right ovary (N=15) and small: <0.09mm (N=14)) were analysed using proc GLM inN=14) and PAR4+5 (parity 4 and 5, N=15)) and the interaction with PAR. Interactions 242 were excluded from the models when not significant. All values are presented as LS 243 means. Additionally, relations between metabolic parameters and between metabolic 244 and follicular parameters were estimated using the model: Yijk = + EBV + PAR + 245 βXijk + EBV*PAR + βX*PAR + Ɛijk, where Yijk is the dependent variable and either a 246 metabolic or follicular parameter, β is the regression coefficient and Xijk is one of the 247 metabolic parameters. The interactions were excluded from the models when not 248 significant. 249
250
Results
251
Follicular parameters 252
Right ovary (frozen) 253
Average follicle size of the 15 largest follicles was 5.04±0.74 mm while average 254 follicle size of the 10 largest healthy follicles was 5.11±0.82 mm. Of the 15 largest 255 follicles, 67.1±17.3% was classified as healthy based on cleaved-Caspase 3 staining. 256
Left ovary (fresh) 257 72.1±21.1% of the cumulus-oocytes complexes (COCs) isolated from the 15 largest 258 follicles was classified as healthy. The total amount of follicular fluid of the 15 largest 259 follicles was 369 ±153 µl. 260
EBV class for within-litter variation in piglet birth weight 261
High-EBV sows had an average EBV for variation in birth weight of 15.8±1.6 and 262
Low-EBV had an average EBV of -24.7±1.5 (p < 0.001). High-EBV and Low-EBV 263 sows did not differ in body condition or any of the measured metabolic parameters 264 nor did they differ in any of the piglet parameters (average birth weight, variation in 265 birth weight (SD), litter growth during lactation; Table 1) . 266
In addition, follicular parameters at weaning did not differ between sows with High-267 EBV and Low-EBV; neither average follicle size or variation in follicle size of the 15 268 largest follicles (Figure1), nor percentage healthy COCs or percentage healthy 269 follicles (Figure 2 ; all Supplemental Table S1 ). Interactions between EBV class and 270 PAR were never significant. 271
Follicle size class (FS) 272
Large-FS sows (average follicle size of the 15 largest follicles >5.1mm) had a higher 273 backfat thickness at parturition (17.9 vs. 16.1; p = 0.02), higher backfat loss during 274 lactation (4.0 vs. 2.6; p < 0.01) and lower creatinine levels at weaning (2.13 vs. 2.52; 275 p = 0.03) compared to Small-FS (<5mm) sows (Table 2) . Large-FS sows did not 276 differ in any of the follicular parameters except for follicle size (Supplemental Table  277 S2). Interactions between FS and PAR were only significant for bodyweight at 278 parturition (Small-FS*PAR3 = 228, Small-FS*PAR4+5 = 259, Large-FS*PAR3 = 252, 279
Large-FS*PAR4+5 = 239; p < 0.01) and plasma insulin levels at weaning (Small-280 FS*PAR3 = 8.5, Small-FS*PAR4+5 = 11.3, Large-FS*PAR3 = 17.2, Large-281 FS*PAR4+5 =7.3; p = 0.03). 282
Variation in follicle size class (VARFS) 283
Large-VARFS sows (variation (SD) in follicle size of the 15 largest follicles >0.09mm) 284 vs. Small-VARFS sows (<0.09mm) did not differ in any of the metabolic (Table 3) or 285 follicular parameters, except for variation in follicle size (Supplemental Table S3 ). 286
Interactions between VARFS and PAR were only significant for urea levels at 287 weaning (Small-VARFS*PAR3 = 4.1, Small-VARFS*PAR4+5 = 5.1, Large-288 VARFS*PAR3 = 4.3, Large-VARFS*PAR4+5 = 3.7; p = 0.04). 289 higher creatinine levels at weaning (2.51 vs. 2.15; p = 0.05) and lost more backfat 292 during lactation (3.5 vs. 2.3; p = 0.02) compared to PAR3 sows (Table 1) . Sows with 293 a different parity class did not differ in any of the measured follicular parameters 294 (Supplemental Table S1 ). 295
Weight loss during lactation 296
More body weight loss during lactation was related to lower plasma IGF1 levels at 297 weaning (β = -6.43 ng/ml per %, p < 0.01), higher serum creatinine levels at weaning 298 (β = 0.01 mg/dl per %, p = 0.05) and to a smaller percentage healthy COCs (β = -299 0.65 %/%, p = 0.02; all Figure 3 ). Furthermore, higher IGF1 levels tended to be 300 related to a higher percentage healthy COCs (β = 0.001 % per ng/ml, p = 0.10), while 301 higher creatinine levels were related to a smaller average follicle size (β = -0.60 mm 302 per mg/dl, p = 0.05; Fig 3) and serum urea levels were not related to any of the 303 measured metabolic or follicular parameters. 304
Backfat loss during lactation 305
A higher backfat thickness at parturition was related to a higher backfat loss during 306 lactation (β = 0.92 mm/mm, p < 0.01, Supplemental Figure S2 ). In addition, a higher 307 backfat loss during lactation was related to higher serum NEFA levels at weaning (β 308 = 0.15 mmol/L per mm, p = 0.03; Figure 4 ) and lower creatinine levels (β = -0.14 309 mg/dl per mm, p = 0.05; Figure 4) . A higher backfat thickness at parturition and a 310 higher backfat loss during lactation were both related to a higher average follicle size 311 of the 15 largest follicles at weaning (β = 0.19 mm/mm, p = 0.01 and β = 0.36
We hypothesised that variation in the follicle pool may be a cause for variation in birth 318 weight. In order to test this, sows were selected based on their EBV for variation in 319 birth weight to apply a contrast in expected phenotypical variation in birth weight and 320 to correlate this to variation in follicular development. We therefore have explored 321 variation in follicular development in the follicle pool at weaning as from this antral 322 follicle pool follicles will be recruited for ovulation to give rise to the next litter. This 323 recruitment is due to the weaning associated change in pulsatile gonadotropin 324 releasing hormone and LH patterns: these patterns change from a low frequency and 325 high amplitude pattern to a high frequency and low amplitude pattern while FSH 326 levels increase (Shaw and Foxcroft, 1985) . Since it has been reported that the antral 327 follicle pool is very heterogeneous regarding size and biochemical status in sows at 328 48 hours after weaning (Foxcroft et al., 1987) , it is very well possible that variation in 329 birth weight is caused by variation in the follicle pool at weaning. 330
331
The results of the present study do not support this assumption, as no relations could 332 be found between (variation in) follicular development at weaning and EBV for 333 variation in birth weight. One explanation for this unexpected finding may be that the 334 contrast in EBV for variation in birth weight that we were able to obtain in this study 335 or the heritability of the trait variation in birth weight (mean h2 = 0.08; Bidanel, 2011) 336 might be too small to detect phenotypic differences with the present sample size 337 (N=14 and N=15 for High-EBV and Low-EBV, respectively). In addition, the 338 repeatability of the trait variation in birth weight might be too low to relate the sows'previous performance in variation in birth weight to variation in follicular development 340 of the follicle pool that will give rise to the next litter. Generally low repeatability's for 341 variation in piglet birth weight are found in literature (0.14, Quesnel et al., 2008) , 342 although for the genetics used higher repeatability's (0.19) are seen (E.G.Knol, 343 personal communication). Furthermore, we were able to obtain a difference between 344
High-EBV and Low-EBV of 40.5 gram (15.8±1.6 vs.-24.7±1.5) while the average EBV 345 of all the sows on the nucleus farm was -6.3±17.1. In addition, no linear relations 346 between EBV for variation in birth weight and follicular and metabolic parameters 347 could be found which confirms that EBV for variation in birth weight was not related 348 with any of the measured parameters. follicles that we have studied at weaning will become atretic in a later stage, will not 357 ovulate and will therefore not be related to the EBV for variation in birth weights. weaning. This indicates that increased protein loss during lactation has a negative 409 effect on follicle size at weaning. We found no relation between urea levels, which isIn our study, the amount of fat loss during lactation was estimated by measuring 413 backfat thickness after parturition and at weaning. Higher backfat loss during 414 lactation is related to a higher backfat thickness at parturition. In addition, higher 415 backfat loss is related to higher serum NEFA levels at weaning which, when 416 measured in a fasted state as has been done in our study, is a marker for lipid 417 mobilization (Lafontan and Langin, 2009). Together these findings suggest that the 418 sows, which had more backfat at parturition, mobilised more lipid during lactation. lactation is related to a higher average size of the 15 largest follicles and higher 439 average size of the 10 largest healthy follicles at weaning. In addition, higher serum 440 NEFA levels at weaning tended to be related to a higher average follicle size at 441 weaning. Together, these findings suggest that increased lipid mobilization during 442 lactation is related to an increased follicle size. 443
444
One hypothesis for these surprising findings could be that sows which have low 445 levels of backfat at parturition mobilise less backfat during lactation to fulfil the energy 446 requirements of milk production and therefore have to use their protein reserves, 447 which might have a detrimental effect on follicular development. Indeed, in our study, 448 lower backfat loss during lactation was related to higher creatinine levels at weaning 449 and high creatinine levels were related to a smaller follicle size at weaning. So the 450 relation between increased backfat loss during lactation and a larger average follicle 451 size at weaning might be explained by protein sparing effects. It may be worthwhile 452 to study relations between energy mobilization of different energy substrates during 453 lactation and follicular development using reliable measurements of lean mass and 454 fat mobilization, such as balance trials and body composition measurements. 455
456
To conclude, in this study, follicular development at weaning appeared to be similar 457 for sows with a High vs. Low-EBV for variation in birth weight. It is possible that 458 variation in birth weights is (partly) explained by variation in the follicle pool at 459 weaning, but this is not reflected in EBV. Another possibility is that variation in birth 460 weight is explained by follicle development at a later time point during the follicular 461 phase or by other factors which play a role after ovulation. Our 
